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Abstract The authors propose probabilistic construction of space partitioning tree using Network Voronoi Dia-
gram considering road map as a graph. From the given graph, to generate a Network Voronoi Diagram, we partition
the entire graph and generate subgraphs. Next, considering each subgraphs as nodes, we merge with adjacent
subgraphs, and extend the subgraphs. This is processed continuously to construct layers, which the higher level
covers the region of lower level, resultantly generating space partitioning tree in a bottom-up manner. Then, using
space partitioning tree, we provide route search algorithm and discuss the efficiency of our method. To verify the
efficiency, we examine the characteristics of space partitioning tree and its time length for probabilistic selection of
generators. We perform numerical simulation for rspace partitioning tree on road maps from geographical survey
institute using our algorithm. We use digital road maps efficiently,generating space partitioning tree with different
level of details of road network, to perform efficient route search.
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Fig. 1 Network Voronoi Diagram
P1 P6, P7, P10 E1, E2, E5
P2 P11, P14, P17 E14, E17, E21
P3 P12, P18 E15, E22
P4 P8, P13, P19 E13, E16, E23
P5 P9, P15, P16 E12, E19, E24
1 1
Table 1 Belonging of Generator in Network Voronoi Diagrams
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Fig. 3 Hierarchical Network
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Algorithm 1 PD: Dijkstra
for all p ∈ N do
if p ∈ K then
V (p)←p;D(p)←0;P (p)←root;M(p)←true;insert(h, p)
else
V (p)← null;D(p)←∞;P (p)← null;M(p)← false
end if
end for
for all outgoing edge(p, w) with M(w) = false do
∆← D(p) + cost(p, w)
if D(w) =∞ then
V (w)← V (p);D(w)← ∆;P (w)← p; insert(h,w)
else if D(w) <∞ and ∆ < D(w) then
V (w)←V (p);D(w)←∆;P (w)←p;delete(h,w);insert(h,w)
end if
end for
while h is not empty do
p← min(h); delete(h, p); M(p)← true; expand childnode
end while
.
,
.
•
•
,
. ,
, , .
, ( a A +
+ b B )/2 .
3. 2. 2
,
,
Algorithm 2 make path
add e(b) to PathEdgeList(e(b))
while p1 |= V (p1) do
add Edge(p1, P (p1)) to PathEdgeList(e(b));p1← P (p1)
end while
while p2 |= V (p2) do
add Edge(N2, P (N2)) to PathEdgeList(e(b));p2← P (p2)
end while
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(Algorithm7)
LV V(p,i) i
Algorithm 3
i = 0
for i→ LV do
if V (s, i) |= V (g, i) then
Dlv ← i
end if
i← i + 1
end for
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Fig. 7 Base Road Network
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Fig. 8 Transition of boundary point at each level
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Fig. 9 Change in number of Edges on Complete Map
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Fig. 10 Number of Node expansion
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